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Executive Summary
One of the most important aspects for the successful implementation of customer-facing programs is to better understand how to engage and communicate with consumers. Customerfacing programs include time-based rates, information and feedback, load management, and energy efficiency.This report presents lessons learned by utilities through consumer behavior studies (CBS) conducted as part of the Department of Energy's (DOE) Smart Grid Investment Grant (SGIG) program.
The SGIG CBS effort presents a unique opportunity to advance the understanding of consumer behaviors in terms of customer acceptance and retention, and electricity consumption and peak demand impacts. The effort includes eleven comprehensive studies with the aim of evaluating the response of residential and small commercial customers to time-based rate programs implemented in conjunction with advanced metering infrastructure and customer systems such as in-home displays, programmable communicating thermostats, and web portals. DOE set guidelines and protocols that sought to help the utilities design studies that would rigorously test and more precisely estimate the impact of time-based rates on customers' energy usage patterns, as well as identify the key drivers that motivate behavioral changes.
The studies consist of several phases: planning, recruiting customers to participate, operating the time-based rate programs, and conducting post-study evaluations to assess results and determine next steps, including possible large-scale roll-outs. To assist the studies, Lawrence Berkeley National Laboratory (LBNL) organized a series of monthly conference calls to provide a forum for the CBS utilities to exchange information, candidly discuss problems and solutions, and share ideas about what does and does not work when engaging consumers in the various phases of study implementation To support others that may be interested in implementing time-based rate and other customer-facing programs, LBNL and the utilities developed a number of lessons learned and recommendations from these monthly discussions. Table ES-1 provides a summary of the lessons learned.
The utilities found that the lessons learned are more than just good things to do -they are practical steps that should be taken by utilities and others to reduce risks and increase efficiencies, and thereby lower project costs, and increase the chances of successful outcomes in future studies and programs.
Major Findings
In addition to the twenty-two lessons learned presented in Table ES -1, there are four major findings:
 Consumer engagement activities should be ongoing, adequately funded, and integrated explicitly into every phase of the studies to ensure success. Those CBS utilities who undertook a substantial and dedicated level of effort in the early phases to promote consumer engagement, such as general customer education, market research, and stakeholder and community outreach, believe those activities paid significant dividends in the subsequent customer recruitment and operations phases.
Going forward, electric power industry stakeholders who are interested in providing timebased rate program offerings to customers (e.g., utilities, regulators, vendors, and third party providers) need to employ comprehensive and consistent consumer engagement efforts for meeting the varied needs of all customers and stakeholders involved in the implementation of time-based rate and related programs.
 Utilities should re-think organization and management approaches when implementing time-based rates, either as studies, or perhaps more importantly, for larger-scale rollouts. The CBS utilities generally found, as have others who have been active in timebased rate programs, that implementation activities cross-cut a variety of utility departments and functions and that skill sets are often lacking in key areas such as marketing and market research. For example, several CBS utilities reported difficulties in finding expertise in building and operating data bases and management information systems to handle increasing amounts of customer data.
When implementing time-based rate programs and related products and services, electric power industry stakeholders should apply techniques for greater internal coordination through the use of cross-functional teams and other approaches to strengthen organizational effectiveness. Many of the CBS utilities found these approaches to be highly beneficial.
 More effective strategies are needed for working with vendors and developers in the relatively immature customer-systems industry. All of the CBS utilities experienced disconnects between what was said in brochures about device capabilities (such as inhome displays) and their actual performances in the field. As a whole, the electric power industry can view these experiences as emblematic of a broader array of challenges when developing and deploying new and emerging software systems and applications, many of which are new ventures, and where some come from small companies and start-ups.
Without short changing creativity and innovation, utilities need to find more effective ways to work with vendors and ensure that fully verified and validated products and services are the ones offered to customers.
 Utilities can improve their chances of success in implementing time-based rate programs by communicating with each other in candid discussions during the course of implementing their studies and programs. It is true that the SGIG CBS effort represented a somewhat unique opportunity for DOE to play a role in fostering open and candid information exchanges among utilities that would not normally interact on a regular and consistent basis. All of the CBS utilities said they valued the LBNL-facilitated forums very much and in several instances said they were able to implement ideas and lessons learned from other utilities in their own efforts.
Going forward, regions, states, and industry groups should consider taking on this function to improve implementation efficiency, replicate best practices, and maximize the use of resources by avoiding the repeat of common mistakes.
Next Steps
Over the next 18-24 months, DOE and LBNL are planning to publish additional reports on the results of analysis of the SGIG CBS data and evaluation reports. Upcoming reports include: interim and final analysis reports on SGIG CBS project results including energy and peak demand reductions, bill impacts, and customer acceptance/retention; how energy and peak demand reductions vary over time (e.g., from event days to non-event days, from year one to year two of the studies); how vulnerable populations such as low-income and elderly customers fared compared with other groups; and how alternative experimental designs (e.g., randomized controlled trials vs. within-subjects) affect the precision and credibility of load impacts from studies of time-based rate programs. All of these publications will be posted on www.smartgrid.gov. Appendix A contains web links to CBS materials and related reports. 
Introduction
Under the American Recovery and Reinvestment Act of 2009 (Recovery Act), DOE and the electricity industry have jointly invested over $7.9 billion in 99 cost-shared SGIG projects to modernize the electric grid, strengthen cybersecurity, improve interoperability, and collect an unprecedented level of data on smart grid technologies, tools, and techniques.
Overview of the Consumer Behavior Studies
The SGIG program includes ten utilities that are conducting eleven consumer behavior studies (CBS). All of the studies produce interim and final evaluation reports and these are posted on DOE's smartgrid.gov website. These reports contain additional details on the specific consumer engagement activities conducted by the various utilities. Figure 1 provides a summary of the SGIG CBS utilities and the technologies and rate offerings they have deployed. These two-year studies will be completed by the end of 2015. Appendix A contains web links to CBS and related reports.
The SGIG CBS effort presents an opportunity to advance the electric power industry's understanding of customer acceptance and retention, and energy and peak demand impacts, from participation in time-based rate programs by building on the existing and long-standing industry experience with studies, experiments and pilots. This is valuable for determining how to use time-based rates for achieving demand reductions and deferring needs for future capacity additions.
To increase the usefulness of the studies to others, DOE set guidelines and protocols for the ten utilities to: (1) focus their studies on the application and implementation of time-based rates (e.g., time of use, critical peak pricing); (2) apply experimental methods (e.g, randomized control trials, randomized encouragement designs); and (3) recruit sufficient numbers of participants into the study.
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The DOE guidelines and protocols sought to help the utilities design studies that would rigorously test and more precisely estimate the impact of time-based rates on customers' energy usage patterns, as well as identify the key drivers that motivate the changes. This would enable the studies, if implemented consistent with the design, to provide more definitive answers for policymakers and stakeholders to key questions in the areas of acceptance of and Two of the studies are complete, the rest are at different phases of study implementation. Overall, the aim of the studies is to examine the response of residential and small commercial customers to time-based rate programs which are implemented in conjunction with the deployment of AMI and customer systems such as in-home displays (IHDs), programmable communicating thermostats (PCTs), and web portals.
The purpose of this report is to present lessons learned by the CBS utilities about one of the most important aspects of implementing customer-facing programs: how to effectively engage and communicate with customers. The lessons learned consist of recommendations and suggestions for planning and operating time-based rate programs in conjunction with AMI and customer systems, recruiting customers to participate, and conducting post-program evaluations to support decision making for follow-on, larger-scale, roll-outs.
The lessons learned are based on a series of discussions and in-depth interviews with the utilities facilitated by Lawrence Berkeley National Laboratory (LBNL). Beginning in 2010, LBNL has organized a series of monthly conference calls to provide a forum for the CBS utilities to exchange information, candidly discuss problems and issues, and share ideas about what does and does not work within the various phases of program implementation. During the monthly CBS forums consumer engagement activities have consistently been one of the top priority topics for discussion. 
Study Implementation Phases
For the purposes of these studies, discussions were organized according to four phases that generally define the sequence of implementing studies of time-based rate programs: (1) planning (2) recruitment, (3) operation, and (4) evaluation (Figure 2 ). There are consumer engagement activities in each of the phases and this report presents information on CBS utility Expectations and Experiences (e.g., initial conditions and observations) and Lessons Learned (i.e., suggestions and recommendations about what to do and not do).
The first phase involves planning of consumer engagement activities undertaken prior to recruitment to understand what motivates customers to join programs and take service under time-based rates. This phase can include: market research (e.g., surveys and focus groups) to gain a better understanding of levels of consumer awareness, interests, and needs about smart meters, time-based rates and customer systems; general consumer education activities about these topics; and outreach to specific stakeholders and community groups to better educate target audiences and identify/address their concerns.
The second phase involves recruitment of customers to join the study of time-based rate or information programs. This phase can include: development and delivery of study invitation packages; processes and tools for addressing customer questions about the study; and management and organizational activities for building needed administrative processes and systems.
The third phase involves operation of consumer engagement activities undertaken after recruitment is complete and during the period when the study is being implemented and delivered. This phase can include development and use of: systems for notifying customers of pricing levels and/or demand response (e.g., critical peak) events; information about how to manage consumption and bills; processes and procedures for addressing customer questions, concerns, and attrition; and activities for operating the management and administrative processes related to customer engagements.
Figure 2. Phases of Study Implementation
The last phase involves evaluation of the study to understand what was learned so as to inform decisions about future plans for potentially larger-scale roll-outs. This phase can include: implementation and analysis of customer acceptance surveys and energy and demand impacts analysis; evaluations of program designs, implementation, and cost effectiveness; decision making about future plans and possible roll-outs; and management of used customer equipment and devices.
Planning Phase
The study planning phase covers consumer engagement activities undertaken prior to recruitment in order to understand what motivates customers to join programs and take service under time-based rates. CBS utility Expectations and Experiences and Lessons Learned are presented in two main areas: (1) needs for effective customer outreach and education, and (2) needs for effective organizational teams and management approaches.
Outreach and Education
An important aspect of planning for studies of time-based rate programs is raising the knowledge and awareness of customers about new offerings. One challenge is that customers today are busy people who are constantly being bombarded with messages and sales pitches from many different vendors who are using all types of media, including newspapers, radio, television, phone lines, and the internet. The competition for the attention of people is intense and the SGIG CBS utilities found that in order to be heard they needed to sharpen their strategies and tactics for customer education and outreach. Following are several suggestions:
Conduct General Customer Education
 Expectations and Experiences: Smart grid, smart metering, and time-based rates are complicated concepts that will be initially unfamiliar to most customers. Raising their awareness and understanding is important but finding effective ways for doing so can be difficult. While the concepts of meters and time-based rates are related, some of the CBS utilities were concerned that they wouldn't be effective trying to educate customers about these concepts all at once, or using the same materials. Customer smart meter concerns about privacy and health effects require delivery of factual information to off-set inaccuracies promulgated from a variety of non-utility sources. Setting appropriate expectations about what these technologies can accomplish for utilities and what they can do for customers was viewed by the SGIG CBS utilities as being critical in order to help boost understanding and set the stage for broader receptiveness to utility's study offering.
 Lessons Learned:
Customer education is an important step in successfully deploying studies of time-based rate programs. Methods for delivering this education curriculum are many and varied but one approach used effectively, particularly by smaller utilities, is public meetings at the city, town and even community level. Many smaller utilities already have on-going community outreach activities that can be changed to include smart grid-related topics. Encouraging utility representatives to meet with community groups and talk directly with customers through local business venues, like the Chamber of Commerce, or more informal gatherings, like neighborhood associations, can be more effective than newspaper articles or radio spots since they allow for greater interactions, including question and answer sessions. However, even when utilities do not have the interest or resources to engage in direct community outreach, more general education methods such as radio and newspaper advertisements should be considered for addressing mass markets as they can also be effective. Educational information can also be presented on web sites and through social media. Traditional bill stuffers are helpful but most of the CBS utilities found them to not be sufficient.
Conduct Market Research

 Expectations and Experiences:
The needs and wants of customers with respect to electricity can be challenging to determine. Market research is one of the tools for doing this. However, not all SGIG CBS utilities utilized focus groups, surveys, and other market research tools for test marketing terms and concepts that will attract customer interest and engage them to participate in the new rates being offered. For budget planning purposes, market research is an important part of program implementation and most of the utilities saw the need to budget for these activities at appropriate levels.
 Lessons Learned:
Wording and the use of terminology matters and market research can help determine how customers will perceive different forms of utility messages. The use of focus groups and surveys led to changes in marketing materials in almost all cases for those CBS utilities who utilized them. For example, the initial marketing materials explaining timebased rate programs for many of the utilities included words like "critical" and "emergency" to convey the importance of customer actions and what those actions need to accomplish for the electric system. However, for several utilities who test marketed these messages, these terms were perceived by many customers as having somewhat off-putting connotations and for being overly centered on the needs of the utility. Several of the utilities moved from terms like "critical" and "emergency" to more customer-centered terms that conveyed a greater sense of personal control over energy consumption and bills (such as terms like "choice" and "savings"). It was also found that terms which gave the customer a stronger sense of control were preferred over terms which conveyed a sense of strong utility control and thus minimized the role of customers and their taking action to change their own behavior.
Clear and concise presentations of study details are paramount to successfully engaging customers. Customers indicated through market research that they wanted detailed information about the study and what it would mean for them to participate in terms of hassles and savings. The utilities who undertook such efforts found that it often required considerable time and effort to refine messages and strike the proper balance between too many and too few details. All of the utilities also found that initial messaging tends to set expectations that carry through the entire study, and so if set incorrectly can have implications for customer retention later. As such, market research budgeted for and carried out during the planning phase can help prevent problems with customer recruitment and acceptance down the road.
Test Messages before Using Them
 Expectations and Experiences:
A few of the SGIG CBS utilities initially thought that focus groups alone would be sufficient for creating effective marketing messages. In several of the focus groups the majority of customers said they were highly motivated by environmental and societal concerns and that their participation in studies of new timebased rate programs would be driven by that over economic or financial concerns.
 Lessons Learned:
In focus groups, even with highly experienced focus group facilitators, customers seem to be more inclined to express opinions that they believe their peers would like to hear than their own actual preferences. It is frequently the case that validation is needed to test market focus group-based messages on a variety of customer segments and circumstances during the planning phase before they are offered to customers as part of the recruitment phase. Test marketing, along with observed recruitment results, showed that for various messages (e.g., saving money, helping the environment, taking control, and having fun) the primary motivator for the majority of customers is financial, saving money. Environmental and societal concerns are important to customers, but the utilities learned that participation, acceptance, and behavioral changes seemed to be driven more by opportunities for bill savings and lower costs than environmental or societal concerns. Test marketing messages outside of focus groups was one of the keys in making this determination.
Organization and Management
An important aspect of implementing studies of time-based rate programs is internal staffing, organization, and management. Many utilities do not have extensive experience with successful deployment of time-based rate programs at the residential level and there are learning curves to climb. Learning about how other utilities have tackled organizational challenges is helpful. Following are several suggestions:
Implement Cross-functional Teams  Expectations and Experiences: Studies of new customer program offerings, like time-based rates, require the active participation of staff and expertise from multiple utility departments that include, for example, rates, load research, metering, distribution, customer services, IT, and planning. Yet personnel from these other parts of the organization have their own job responsibilities and may not always share in the vision for the study and the study team's requirements for success. In some cases special expertise is needed that may be unavailable or non-existent at the utility. Without firm staffing commitments and appropriate expertise, risks of failure or at least complications with the study become more likely.
 Lessons Learned:
The unexpected is common, particularly for utilities lacking experience with studies offering new time-based rate or information programs. One solution found by several SGIG CBS utilities is to form cross-functional teams at the outset of the project and hold regular meetings, weekly if necessary. These team meetings are primarily aimed at addressing staffing and resource allocations and for anticipating and troubleshooting problems. In several cases, these teams have been paramount for keeping efforts on schedule and contributing to the study's success. Many of the CBS utilities also mentioned executive support for the study as a key element that helped study teams gain access to and commitment from the necessary internal staff resources.
Have Friends and Family Participation
 Expectations and Experiences: For many utilities, particularly those with limited experience implementing studies of new time-based rate programs, there are many details that are only visible when you are experiencing them as a participating customer. For example, even well-tested messages do not always come across to customers as intended. And, recruitment and sign-up logistics often come with glitches that customers can find annoying and can affect their interest in participating. Some customers find it easier to drop out than to report problems and wait for them to be addressed.
 Lessons Learned: Several of the CBS utilities found that when problems arose customer didn't often report them which meant that certain issues took longer to be identified than they should have, and thus went unresolved for longer than necessary. Having Friends and Family of the utility participate in the study (e.g., company staff directly or indirectly associated with the study who enroll and receive all of the same materials, rates, treatments, and incentives) was helpful in keeping implementation glitches to a minimum by identifying and alleviating problems before they happen and/or resolving them faster when they did occur. When problems arise during subsequent phases of the study, having a dedicated set of Friends and Family of the study proved to be an effective way to provide early warnings about potential problems and issues.
Evaluate Systems Integration Requirements
 Expectations and Experiences: Effective information systems are one of the keys to successful customer-facing programs that rely on ever-increasing volumes of customer data from advanced metering infrastructure. In particular, interval load data from smart meters is processed and incorporated by meter data management systems, customer information systems, billing systems, and outage management systems. Not all of these systems work seamlessly together. So, it is possible for the information generated by one of the systems to not be fully integrated into the operations of other systems. For example, several CBS utilities said they assumed in their process that once a critical peak event was called the event would then be implemented successfully and the participating customer bills would accurately reflect their load response during the event. However, many utilities reported at least one substantial problem communicating upcoming critical peak events or changes in rates to customers, which then resulted in a need to revise monthly bills after the fact, as the utilities' systems did not envision a need for making such adjustments and providing credits. Several utilities also reported encountering problems with integrating data from meter data management systems with web portals and with customer information systems.
 Lessons Learned: End-to-end internal testing of the major process steps, logistics, and procedures (e.g., for notifying customer of critical peak events and then making sure their bills reflect their participation in those events) is necessary to identify and fix major systems integration issues. For the SGIG CBS utilities, those who experienced fewer systems integration problems had developed detailed process flow diagrams which outlined information flows and affected systems and used them in cross-functional team meetings to identify problem areas and implement remedies before major issues occurred or address them more quickly after they had already happened. End-to-end testing of these systems in the planning phase was another one of the keys to success.
Verify Equipment Capabilities
 Expectations and Experiences:
The market for customer-side devices is new and relatively immature. As such, many IHDs, home area networks, and other equipment are in their early stages of development. Some of these devices were deployed for the first time ever in study participant's homes. Numerous instances were reported by most of the CBS utilities of equipment capabilities falling short of vendor statements and marketing material claims. For example, several utilities reported problems in getting timely servicing from vendors who had promised one level of support but delivered something less. In at least one of the studies, the vendor announced they were no longer supporting the device midway through the study and well after the devices had been installed.
 Lessons Learned:
When it comes to procuring and deploying equipment on the customerside of the meter, it is often necessary to dedicate time and resources to ensure the equipment used in studies such as these does what it is supposed to do for the customer, and that servicing the device when there are problems happens quickly and easily. In working with vendors, many CBS utilities found that properly worded contract provisions can be valuable for ensuring equipment performance and servicing, or at least providing utilities with mechanisms for addressing equipment/vendor problems. In at least one of the studies the utility decided to tackle equipment servicing themselves, in-house. This utility said doing so gave them the opportunity to protect their customer relationships more closely.
Recruitment Phase
The customer recruitment phase covers activities undertaken while recruiting customers to join a study of time-based rate or information programs. CBS utility Expectations and Experiences and Lessons Learned are presented in two main areas: (1) needs for customer recruitment infrastructure, and (2) needs for strengthening recruitment strategies.
Recruitment Infrastructure
In carrying out customer recruitment activities there are numerous systems and capabilities that utilities need to have in place for smooth and effective implementation. Many of these are new and some have not been commercially available for very long. Several of the utilities said they were surprised at the extent of the infrastructure that is needed to support studies of large-scale time-based rate programs. Following are several suggestions:
Be Prepared for Much More Customer Data
 Expectations and Experiences: Most utilities maintain large customer information systems (CIS) that among other things contain customer contact information such as addresses and land-line phone numbers. In today's world, customers are using mobile phones and email as much or more than their land-lines and this information is not often contained in CIS. Customers are also using social media such as Facebook and Twitter to exchange information with each other and with vendors and services providers. The infrastructure that is needed for contacting and managing customers participating in a study of timebased rate programs can be extensive and is not usually fully developed at most utilities, as was the case for most of the SGIG CBS utilities.
 Lessons Learned: Collecting more extensive customer contact information is helpful for utilities implementing studies of time-based rate programs. This information can be collected during various points-of-contact with customers such as during recruitment and enrollment. It is important to plan for a significant data collection effort and make sure the systems and staff are in place for storing and accessing the information when needed for purposes such as notifications of critical peak events, or special messaging about steps to take for achieving demand reductions and bill savings. Several of the utilities found that searchable data bases, dashboards, and other information management tools help with maintaining effective communications and relationships with customers.
Have Plans for Using Vendors and Call Centers
 Expectations and Experiences: Many important customer recruitment functions can be outsourced. For example, there are experienced vendors in almost every city and state who provide mailing and call center staffing and services. There are also marketing and advertising firms who can be hired to assist in developing recruitment strategies, messaging, and marketing materials. And, for certain types of energy efficiency and load management programs, utilities can hire companies that provide turn-key services for the design and implementation of program offerings. However, for certain recruitment activities involving time-based rate programs there are new concepts and technologies that have not been used very much. The utilities reported mixed experiences with using vendors for some of the study recruitment activities and in some instances the utilities reported that they could not count upon vendors to carry out assignments without significant hands-on oversight and involvement.
 Lessons Learned: Call centers are critical recruitment tools. Outbound calls are often made to follow-up on invitation packages, and outbound calling is a popular function to outsource. Inbound call centers are common utility functions, essential for addressing customer problems and queries, and this function can also be outsourced. When outsourcing outbound and inbound call centers, the utilities said to expect that multiple training sessions will be required to acquaint operators with study details. Much planning can be undermined if call centers accidently misinform customers about the requirements or benefits of study participation. Many of the utilities had success with outsourcing outbound calling and found it a cost-effective alternative to using in-house resources. This was particularly true when the vendor had substantial previous positive experience with the utility and had an understanding of the utility's corporate culture and day-to-day workflow and logistics.
Outsourcing inbound call center is considered problematic as most utilities have their own inbound call centers that address customer concerns and questions, mostly about billing. Hiring vendors and setting up parallel call-in operations did confuse some customers and required added layers of coordination for SGIG CBS utility project managers and staff. Using in-house call centers for responding to problems and questions from study participants was successful when the customer service representatives were well-trained about study details and were equipped with call logs and data bases that enabled them to capture incoming information and document customer interactions. In all of the successful cases, the customer service representatives had a clear idea of what they could and could not answer, and had mechanisms for forwarding calls to study staff when customers raised questions they could not answer.
Recruitment Strategies
In conducting studies of time-based rate programs, gaining target numbers of participants is always a top priority. Successful recruitment efforts are typically a function of a variety of factors including the quality and persuasiveness of invitation materials, clarity of messages, thoroughness in following up and following through on customer questions and problems, and having the ability to anticipate and prevent common glitches from cascading into major problems. Following are several suggestions:
Conduct Soft Launches 3 and Avoid Holiday Seasons
 Expectations and Experiences: Even when efforts are devoted to refine marketing materials and test recruitment processes, systems, and procedures there almost always will be instances where glitches occur. The SGIG CBS utilities warn that when recruiting customers you can count on Murphy's Law: if something can go wrong, it will go wrong. Sometimes it is the content of the materials and invitation packages that are found to need refinements. And, it is often the case when electronic systems are involved that problems will be found with on-line enrollment systems.
 Lessons Learned: Soft launches are valuable when utilities are implementing studies such as these as they can provide time and resources to identify and address problems before they are experienced by the broader customer community. Several of the CBS utilities found that it was important to allocate more time than was initially planned for between soft and hard launches to implement fixes and make adjustments to messages. The utilities said that they needed at least two to three weeks for this to be effective; one utility didn't have enough time to incorporate necessary feedback with two weeks to do it.
In addition, the CBS utilities also found that it is highly recommended to avoid soft and hard launches during the holiday season that stretches for mid-November through the first of the New Year. This mistake was made by at least one utility and recruitment rates were unacceptably low during that period.
Use Multiple Delivery Channels
 Expectations and Experiences: There are many ways for delivering messages about study details to customers and no single one works best in all instances. Traditional methods include printed materials, such as letters and brochures, and telephone calls to homes and offices. Newer techniques include electronic materials delivered by emails, text messages to mobile phones, web sites, and social media. An initial step involves delivering materials to educate customers about offerings and why they should enroll. A second step involves providing the means for customers to enroll in programs being offered. These two aspects are both important but often require different strategies. The CBS utilities collectively used a variety of these different material delivery methods and enrollment strategies.
 Lessons Learned:
When it comes to delivering materials to customers and educating them about study details, the traditional methods still work. Invitation packages with cover letters that explain the value proposition for enrolling coupled with brochures that contain more details proved to be effective for several of the CBS utilities in providing good overviews and raising customer awareness levels of the study. The most effective utility recruitment efforts also included web sites for customers to get more information about program offerings. A common technique was to dedicate a web page to posting frequently-askedquestions. Outbound follow-up phone calls also were helpful in boosting enrollment levels for the utilities that used them. When it comes to enrollment methods, some of the CBS utilities were surprised by how well the traditional technique of including business reply cards with invitation packages worked 4 . This method is one of the lowest cost options and is highly recommended by the utilities that used them, and regretted by the utilities that did not. Many customers preferred enrolling on-line so it is also recommended that web sites be set up to accommodate this technique.
Set Realistic Expectations
 Expectations and Experiences: Once expectations are set it can be quite challenging to alter them. The SGIS CBS utilities recognized the importance of understanding and appropriately setting customer expectations of the time-based rate programs and customer systems employed in the studies. For example, educating customers on how to use in-home devices properly and understand how they work is one of the keys to successfully setting appropriate expectations. There are other important aspects including setting expectations about the amount of bill savings customers can expect to receive. There is no more important source of customer frustration than finding out that the new rate had bill effects that were much different from what they expected. With respect to enabling technologies, several of the CBS utilities realized they needed to be more exhaustive about verifying claims of performance, stability and support with vendors. For example, several utilities wished they had sufficiently verified equipment capabilities as claimed by vendors in order to appropriately set expectations with customers during the recruitment effort that this equipment was highly stable and operable. Many customers indicated a level of frustration with the technologies, feeling as though they were beta testing them, which was not what they interpreted their roles to be in the studies. Additionally, the CBS utilities set expectations concerning the level of technical support which recruits would receive during the study, but the reality was that this was often less than initially promised and in some cases, as mentioned, vendors decided to no longer support the technologies at all.
Avoid Confusing Messages
 Expectations and Experiences: As discussed, concepts such as smart grid, smart meters, time-based rates, and enabling technologies are complex and hard for many customers to understand. Without better education material, more effective communications methods, including consideration of how customers prefer to receive information, and more consistent messaging strategies, the chances for confusion and misunderstandings are very high. Many CBS utilities were concerned that being ineffective in these areas would interfere with the overall effectiveness of their recruitment efforts and therefore undermine the success of the study.
 Lessons Learned:
As discussed the need to test, re-test, and refine messages and marketing materials does not go away after the planning stage but needs to continue throughout the recruitment phase and into the operations phase. Several of the utilities said that their educational and recruitment materials were not successful in explaining the complexities of the various rate and technology offerings during the recruitment phase, and some customers felt they were misinformed about choices in participating in the study. Some utilities report that it is simply not possible to conduct too many tests and quality control checks on messages, and that this activity should be budgeted for at appropriate levels.
Operation Phase
The study operation phase covers activities undertaken after recruitment and during the period when program offerings are being implemented and delivered and includes re-enlistment, attrition, and customer satisfaction. CBS utility Expectations and Experiences and Lessons Learned are presented in two main areas: (1) needs for effective notifications and on-going communications with customers, and (2) needs for preparation when calling multi-day peak events.
Notifications and Communications
Effective communications with customers remains a critically important activity in the program operations phase. Time-based rates such as critical peak pricing or critical peak rebates involve utilities calling critical peak events which usually include day-ahead notification so customers can prepare themselves for taking actions to reduce electricity consumption during peak periods on the event day. All of the CBS utilities implementing these rates provided at least day ahead notification, and one utility had the capability of providing two-hour notification on critical peak event days when system conditions called for emergency actions.
Even time-based rate programs that do not include critical peak events still involve frequent communications with study participants. Customers often have questions about what will happen to their bills and whether or not their continuing participation will save them money. Customers are also interested in tips and tricks for reducing consumption and saving money on their new rates. The utilities found that preparing to notify customers about events and having well-honed answers to questions are important success factors for the operations phase. Following are several suggestions:
Conduct Training for Communication Skills
 Expectations and Experiences: When operating studies of time-based rate programs, customers can have contacts with a variety of utility staff members and vendors. Even the workers who are supporting installation and maintenance of smart meters, or who are installing customer-side devices, are often seen by customers as utility representatives so these individuals can be unexpectedly thrown into situations for which they might not be adequately trained. The SGIG CBS utilities learned, sometimes the hard way that it pays to spend the effort and make sure all employees and vendor personnel who interact with participants in regards to the study are well-informed and appropriately resourced to interact with customers properly, by being able to answer their questions, and providing information clearly and concisely.
 Lessons Learned:
It is important to train and equip call centers and customer service representatives appropriately and for there to be procedures in place for them to know when to engage more knowledgeable staff to answer the more difficult customer queries.
Although not tried, some utilities said that including communications and customer relations skills in requests-for-proposals when hiring vendors and equipment installers could be a valuable step. Several utilities commented that they had success raising employee awareness through company newsletters, internal emails, and other means when studies of new time-based rate programs are in effect. All of the utilities noted the general need for and value of training utility staff and vendors about study details. The aim, they said, was not to make everyone experts but to equip them with the basics so that even when they did not know specific answers, they were at least able tell customers where to find better information through mechanisms such as dedicated phone lines, email box addresses, web sites, and lists of frequently-asked-questions.
Expect Notification Errors
 Expectations and Experiences:
It is important to have reliable and effective ways for letting customers know that critical peak days are being called. With proper notification, customers can make plans to alter their consumption to take advantage of financial incentives and/or avoid on-peak charges. Typically, utility processes rely on broadcasts using various communications channels, including email, voice, and text messages, and web announcements. Issues arise if notification systems fail to work as expected and customers get billed for critical peak rates when they didn't know a critical peak event had actually occurred. Designs of notification systems and messaging differed among the SGIG CBS utilities making it difficult to draw broad-based conclusions. For the most part, and in most cases, after initial missteps CBS utility processes and procedures worked properly and the vast majority of participating customers received notifications of critical peak events. However, quality control procedures and prior system testing protocols were not perfect and, as with most software systems that are relatively new and being implemented for the first time, glitches inevitably happen causing customer problems and confusion unnecessarily.
 Lessons Learned: In most cases, initial utility processes for notifying customers about critical peak events did not work reliably and effectively. In many cases, significant numbers of customers did not receive notification, and often these errors were not discovered until after-the-fact. Sometimes the problem was internal to the utility. Sometimes the problem was with the email service providers of the customers. Discovering the scope of the problems can be very labor intensive and involve reviewing email bounce backs and checking computer logs. The CBS utilities report that there is need for inclusion of quality assurance activities to ensure successful distribution and delivery of notification messages including having IT staff available when alerts are sent out to ensure that they went out, and to determine, to the best extent possible, that those messages were delivered and if not why so that future messages may be successfully delivered.
Use Web Portals as Active, not Passive Tools
 Expectations and Experiences: Today, web sites are essential to all aspects of business operations, including the myriad operations of studies of time-based rate programs. Web portals involve time and resources, not only in their development, but also in their maintenance and updating. The SGIG CBS utilities are all using web-based tools and have used a variety of mechanisms for engaging customers during the operations phases of their studies. Some of the web sites include dashboards for telling customers where they stand in terms of monthly consumption and cost, others have bill comparison calculators that allow customers to pro-actively evaluate potential bill impacts with the new rates, and most include pages with frequently-asked-questions and tips for reducing electricity consumption during peak periods such as how to accomplish pre-cooling. Applications for all of these approaches met with challenges in getting customers to visit the websites and use them.
 Lessons Learned:
The problem with web sites is that they are not "if we build it, they will come" undertakings. For the vast majority of the SGIG CBS utilities, the number of web sites users was lower, and in some cases, much lower than expected. Without drivers, many customers did not take the time to explore and use the web portals. Given the time and expense involved in their creation, the utilities are eager to find ways to increase the usefulness of the web sites. While many believe that as customers get more familiar with the sites, use will naturally go up, others are making changes to the sites to make them more customer-friendly. One of the utilities noted that web sites, call centers, and other tools are not substitutes for personal communications with utility staff who are knowledgeable and prepared to answer questions and address issues. Because of time and resource constraints it is not often possible for these types of interactions to routinely occur, but at least one of the utilities was pleased that they had set up systems to allow for such interactions to happen when needed.
Multi-Day, Critical-Peak Events
In July, 2013, successive heat waves across the country caused air conditioning and peak electricity levels to soar. At the time, several of the SGIG CBS utilities were implementing CPP and CPR programs to provide customers with incentives for reducing their use of electricity during peak periods. Depending on system needs, heat waves lasting several days can result in a utility calling successive critical peak events. In the summer of 2013, multi-day events were called by several of the SGIG CBS utilities, including ones that lasted 3, 4, and even 5 days in a row. In all cases, multi-day events created some challenges for consumer engagement. Following are several suggestions:
Refine Notification Frequency to Avoid Confusion  Expectations and Experiences: As mentioned above, utilities send customers notifications of critical peak events via several different channels including email, voice and text messages, and web announcements. When they sign-up for the study, customers are asked how they would like to receive notification, and many customers choose to be notified via several channels. As a result, when critical peak event days are called, many customers receive multiple notices. Utilities notify customers of critical peak days the day before the events, but some utilities also send notifications to customers the day of the event, so that they will have time to plan steps for changing their activities, reducing their electricity consumption, and saving money during peak periods. However, during multi-day events, some CBS utilities giving both day before and day of notifications found that customers got confused because they received too many and overlapping notices. For example, on the first day of a multi-day event, a customer receiving the day of notice by text and email would also receive the day before notice for the next day's event also by text and email. That's a total of four notices in one day!  Lessons Learned: Customers do in fact appreciate advance notification but can experience messaging overload. In response, several CBS utilities sought to refine their processes to reduce the number of notices and the amount of customer confusion. One utility decided to outright eliminate day of notifications during multi-day events.
Have Plans for Addressing Customer Complaints
 Expectations and Experiences: Multi-day events can cause extra burdens and inconveniences as customers may need to do more planning for rescheduling activities or endure hotter and stuffier homes for longer periods than expected. In these situations, the CBS utilities were concerned those customers complaints would overload call centers and might reach the tipping point to cause dropout rates to soar.
 Lessons Learned: Customers did complain more than normal during multi-day events, but call centers were typically well equipped to effectively address most customer issues. In post-event focus groups, many customers said they understood and were willing to accept the utilities' rationale for calling multi-day events. One utility used a dedicated email mailbox for customer questions and complaints. During critical event days, customers emailing the dedicated utility mailbox received an automatic and immediate response that included explanations of what was happening and why. Automated messages like this from the utility were adjusted regularly over multi-day events to provide additional information as events and conditions evolved. As a result of these and other steps, customer frustration with the multi-day events were generally lower than expected as were drop-out rates.
Evaluation Phase
The study evaluation phase covers activities undertaken after program operations and during the period where decisions are being made about ending study-related activities and evaluating possibilities for the future, including additional studies and larger-scale roll-outs. CBS utility Expectations and Experiences and Lessons Learned are presented in two main areas: (1) needs for setting appropriate expectations for customers when ending the study, and (2) needs for preparing for roll-out decisions.
Ending the Study
Closing out a study can be a source of confusion for participants particularly when there is a high level of acceptance and satisfaction with the new time-based rate program and/or customer system. In these cases, there is often interest by customers in staying on the rates. However, unless provisions are made in advance for doing so, it may not be possible. When customer systems like IHDs and PCTs are involved, decisions about what happens to those devices when the study ends needs to be made in advance for close-out to occur smoothly. Following are several suggestions:
Have Plans for Dealing with Customer Devices  Expectations and Experiences: Several of the CBS utilities installed IHDs and/or PCTs as part of their study of time-based rate programs. The research objectives for these studies typically involved determining the effects of the devices on levels of demand response and customer acceptance. The question of what to do with the devices after the study ended was not determined by nearly all of the CBS utilities in advance. The decision about if and how to extend vendors' support for the devices varied among the studies as well.
 Lessons Learned:
It is best to determine up front what will happen to the devices after the study is complete. The lowest cost alternative in most cases was to inform customers that they could recycle the equipment as they do with other consumer electronics such as computers and televisions. This approach worked fine, but several utilities warned about adding customer burdens without informing participants of this obligation in advance. In those instances where customers liked the devices and wanted to keep using them, utilities found it was important to manage their expectations about what they will and will not be able to use as a part of post study customer communications.
Take Steps for Reaching Closure
 Expectations and Experiences: Customers generally appreciate some form of notification from the utility when studies such as these are complete. Most of the CBS utilities conducted post-study customer surveys as part of their program evaluations and these were generally effective in reminding customers that the program was over. Several utilities decided to move from the study directly to a larger-scale roll-out, and in these instances there was another communications step in letting customers know that they could continue to be on the new rate(s).
 Lessons Learned:
In maintaining positive customer relationships, the CBS utilities found it important to reach closure with participants on the end of the study. One of the utilities plans to send out thank you notes as a way to accomplish this. The utilities also determined, in some cases belatedly, that implementing a close-out plan was important for informing other utility personnel that the new rate offerings were no longer in effect. This enabled customer service representatives and others to accurately answer customer queries on the topic.
Roll-Out Decision Making
There do not seem to be simple recipes about making decisions for rolling out large-scale timebased rate programs after the study has been completed. For most utilities, decision making is a shared process involving senior utility executives and external regulators, governing boards, or city councils. Much usually hinges on having top quality data and analysis about the study's impacts on customer responses and satisfaction levels. Business case analysis that includes information on program cost-effectiveness from the utility, customer, and societal perspectives is also helpful for decision making. Several utilities warned to be prepared for skepticism about the study's effectiveness so having clear and concise business case materials on costs and benefits is paramount. Education of others about the study's results, lessons learned, and best practices are on-going needs during the post-study evaluation phase. Following are several suggestions:
Conduct Comprehensive Evaluations
 Expectations and Experiences: Studies generate a large amount of data on program impacts, benefits, and lessons learned. Conducting comprehensive evaluations was a DOE requirement for the SGIG CBS utilities. All were at least two-year studies, and the utilities were required to submit interim evaluation reports after year one, and final evaluation reports after the study was complete. (See Appendix A for links to these and related reports.) The utilities who decided to roll-out larger programs subsequent to the study noted the value of the evaluation reports for assisting decision makers with determining next steps. However, not all of the SGIG consumer behavior studies were intended to inform future full-scale roll-outs. These utilities said they also found the evaluation reports useful in determining how to engage customers in other existing utility-offered programs.
 Lessons Learned: Most of the utilities stated that comprehensive evaluations are an important part of successful studies. They indicated that documents need not be lengthy but they do need to include all of the relevant findings and explanations of the data and methods that were used in the analysis. If one of the goals of the study is to determine next steps in a larger-scale roll-out, it is very helpful to have specific analysis objectives regarding the levels of impacts needed for cost-effective programs. Key metrics for this include the level of reductions in peak demand, overall energy savings, bill impacts, customer acceptance, and customer retention. Analyses of these metrics are key elements of the comprehensive evaluation reports. When customer systems are involved, the costs and benefits of deploying these need to be evaluated to assess their cost effectiveness. Process evaluations that assess how the studies were implemented and operated are also valuable for guiding utilities in larger-scale roll-outs with lessons learned and best practices, but can also inform other utility offerings of a similar ilk.
Educate Decision Makers about Evaluation Results
 Expectations and Experiences:
One of the success factors reported by the utilities was the importance of buy-in by regulators and senior managers during the planning phase for the study's primary purposes, goals, and objectives. In driving toward next steps at the completion of the study, these people need to be informed of progress and results. This can be a time-consuming process as it often requires coordination among many different departments within the utility and framing results to address the specific concerns of the various audiences. Senior managers and regulators often require in-depth briefings and discussions to determine what the studies found, the range of options for next steps, and gain a better understanding of the implications for participants, utilities, ratepayers as a whole, and society. Information about the results of consumer engagement activities is important for decision making.
 Lessons Learned:
In making decisions about next steps, several of the CBS utilities found it necessary to re-double education efforts to remind internal utility executives and managers as well as external policymakers and stakeholders, about the study's initial purposes, goals, and objectives and the results of assessments as to the extent these aims were met. If the results of the study show cost-effective levels of demand and energy impacts, and favorable reviews by customers in terms of acceptance and retention, then the next step involves a corporate assessment about the role of the new rate offerings in achieving overall plans for resources and demand-side management, and after that acceptance by regulators, governing boards, and city councils. Decision makers had interest in the results of consumer engagement activities including surveys and focus groups.
Major Findings and Next Steps
Utilities found that these lessons learned presented are more than just good things to do, they are practical steps that can reduce risks and increase efficiencies and thereby lower project costs and increase the chances of successful outcomes, such as reaching desired levels of recruitment and customer acceptance. Consumer engagement is viewed as an essential function that often involves breaking new ground for many utilities. As such, sharing experiences and lessons learned is a valuable way to replicate best practices and avoid repeating common mistakes.
Major Findings
Consumer engagement activities need to be to be ongoing, adequately funded, and integrated explicitly into every phase of the studies to ensure success. Those CBS utilities who undertook a substantial and dedicated level of effort in the early phases on activities that promote positive consumer engagement, such as general customer education, market research, and stakeholder and community outreach, believe those activities paid significant dividends in the subsequent customer recruitment and operations phases.
A few of the CBS utilities sought to understand why customers refused to get engaged during the customer recruitment phase, as a way to better understand how future enrollment activities could be made more effective. During the implementation phase nearly all of the utilities included a variety of different means (e.g., publication of newsletters, blog posts, and use of social media) for keeping customers involved and engaged in the study and solicited their feedback on what was and was not working to improve customer experiences going forward.
Almost all of the CBS utilities gathered feedback from study participants during the evaluation phase to further understand how to make future time-based rate programs and customer engagement activities more successful. Going forward, electric power industry stakeholders who are interested in providing a wider range of time-based rate program offerings to customers (e.g., utilities, regulators, vendors, and third party providers) need to employ comprehensive and consistent consumer engagement efforts for meeting varied customer needs.
Another finding involves the potential need for utilities to re-think organization and management approaches when implementing time-based rate and related programs on a larger scale. The CBS utilities found, as have other utilities that are active in this arena, that implementation activities cross-cut a variety of utility departments and that skill sets are often lacking in key areas such as marketing and market research. 5 Many of the CBS utilities established cross-functional teams and found these useful for managing resources and keeping the different departments focused and on the same page. Thus it is important for utilities to consider the organizational and management implications of becoming more heavily involved in offering large-scale customer facing programs.
In particular, there are needs to create more open lines of communication between disparate parts of utility organizations that suddenly must come together and work in a highly coordinated manner. Some of the CBS utilities kept their cross-functional teams in place after the studies ended and expanded the scope because management saw the increased efficiency that such coordination produced.
Again, for those electric power industry stakeholders who are interested in playing broader and more active roles in offering time-based rate programs, greater internal coordination and organizational effectiveness is often needed through cross-functional teams and other approaches. Many of the CBS utilities found these approaches to be highly beneficial.
Another finding involves how utilities work with vendors and other providers in the relatively immature customer systems industry. All of the CBS utilities experienced difficulties matching what was said in brochures about device capabilities and their actual performance in the field. In many cases performance expectations did not hold up under operational realities. This problem had implications for every phase of the studies especially when it came to the level and quality and commitment of vendors for supporting and maintaining the devices (recall one vendor stopped supporting their products mid-study). The electric power industry, as a whole, can view this experience as emblematic of the broader challenge of using new and emerging software and apps from small companies and start-ups that may require greater needs to verify and validate claimed performance before offering these tools to customers. Unless they know about it in advance, customers as a whole do not appreciate being beta testers of new technologies.
Without short changing creativity and innovation, the electric power industry needs to find more effective ways to work with vendors and ensure that fully verified and validated products and services are the ones offered to customers.
A last finding concerns the value of having utilities engaging each other in candid discussions during the course of implementing their programs. It is true that the SGIG CBS effort represents a somewhat unique opportunity for DOE to play a role in fostering open and honest exchanges of information among utilities that would normally not interact with each other. However, the CBS utilities reported that they received substantial value from the series of facilitated discussions and that they got ideas from each other that led to direct improvements to their customer engagement efforts.
Going forward, regions, states, and industry groups can consider taking on this function to improve implementation efficiency, replicate best practices, and maximize the use of resources by avoiding the repeat of common mistakes.
Next Steps
DOE is planning to publish a series of reports over the next 18-24 months on the results of analysis on the SGIG CBS data and utility evaluations. Upcoming reports include: interim and final analysis reports on SGIG CBS program impacts including energy savings, peak demand reductions, bill impacts, and customer acceptance/retention; an analysis of energy and peak demand impacts over time (from year one to year two of the studies); an analysis of impacts on vulnerable populations such as low-income and elderly customers; and an analysis of the relative merits of alternative experimental designs for studies of time-based rate programs.
These and other SGIG reports on non-CBS topics such as electric reliability impacts, voltage controls and reactive power management and operational savings from advanced metering infrastructure will be posted on www.smartgrid.gov.
